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(57)Abstract: 

PROBLEM TO BE SOLVED: To give a driver information 
properly and surely on steering operation of steering wheels 
by automatic steering via a steering wheel. 
SOLUTION: This automatic steering device for a vehicle has 
a gear ratio variable device 23 as a relationship variable 
means for changing the relationship between a turning angle 
of the steering wheel 14 and a variation of an actual 
steering angle of the dirigible road wheels, and automatically 
steers the dirigible road wheels by a power unit 28 so that 
the actual steering angle becomes the desired relationship 
to a target steering angle by setting the target steering 
angle of the dirigible road wheels, and controls the gear 
ratio variable device 23 so that the ratio of the variation of 
the actual steering angle to the turning angle of the steering 
wheel becomes the desired ratio at nonautomatic steering 
time, and controls the gear ratio variable device 23 so that 
the ratio of the turning angle of the steering wheel to the 
variation of the actual steering angle becomes the desired 
ratio at automatic steering time. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The steering wheel steersman stage which steers a steering wheel, and a means to search for 
the real steering angle of said steering wheel, A means to set up the target steering angle of said steering 
wheel, and the first control means which carries out automatic steering of said steering wheel by said 
steering wheel steersman stage so that said real steering angle may become desired relation to said target 
steering angle, A related adjustable means for it to be infixed between a steering wheel and said steering 
wheel steersman stage, and to change the relation between angle of rotation of said steering wheel, and 
the variation of said real steering angle, In the autopilot for vehicles which has the second control means 
which controls said related adjustable means so that the ratio of the variation of said real steering angle 
to angle of rotation of said steering wheel turns into a ratio of the request at the time of non-automatic 
steering at the time of non-automatic steering Said second control means is an autopilot for vehicles 
characterized by controlling said related adjustable means so that the ratio of angle of rotation of said 
steering wheel to the variation of said real steering angle turns into a ratio of the request at the time of 
automatic steering at the time of automatic steering. 

[Claim 2] Said second control means is an autopilot for vehicles according to claim 1 characterized by 
controlling said related adjustable means so that the ratio of angle of rotation of said steering wheel to 
the variation of said real steering angle becomes small as compared with a high vehicle speed region in a 
low vehicle speed region. 

[Claim 3] When it has a means to detect steering actuation of said steering wheel by the operator and 
steering actuation of said steering wheel by the operator is detected during automatic steering Said first 
control means is an autopilot for vehicles according to claim 1 which stops automatic steering and is 
characterized by said second control means controlling said related adjustable means so that the ratio of 
the variation of said real steering angle to angle of rotation of said steering wheel turns into a ratio of the 
request at the time of non-automatic steering. 

[Claim 4] The ratio [ as opposed to / when it has a means to detect **** actuation of said steering wheel 
by the operator and **** actuation of said steering wheel by the operator is detected during the 
automatic steering at the time of vehicle retreat / the variation of said real steering angle in said second 
control means ] of angle of rotation of said steering wheel is the autopilot for vehicles according to claim 
1 characterized by controlling said related adjustable means to be substantially set to 0. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the power steering system of vehicles, such as an 
automobile, and relates to the autopilot which steers a steering wheel automatically in a detail further. 
[0002] 

[Description of the Prior Art] The autopilot of vehicles, such as an automobile, is known conventionally 
and, generally the autopilot has the steering wheel steersman stage which steers a steering wheel, a 
means to detect the real steering angle of a steering wheel, a means to calculate the target steering angle 
of a steering wheel based on the current position of a vehicle, and the target halt location of a vehicle, 
and the control means that steers a steering wheel by the steering wheel steersman stage with the target 
steering torque based on the deflection of a target steering angle and a real steering angle. 
[0003] Moreover, it has gear ratio adjustable equipment between an upper steering shaft and a lower 
steering shaft, when the target steering angular velocity of automatic steering is under a reference value, 
gear ratio adjustable equipment is controlled so that the gear ratio of gear ratio adjustable equipment 
becomes fixed, and when the target steering angular velocity of automatic steering is beyond a reference 
value, the autopilot which controls gear ratio adjustable equipment so that a steering wheel does not 
rotate is also known as indicated by JP,8-26129,A as one of the autopilots. 
[0004] Since according to the autopilot indicated by the above-mentioned open official report a 
revolution of a steering wheel is prevented when a steering wheel is steered comparatively rapidly by 
automatic steering, by steering a steering wheel comparatively rapidly by automatic steering, a steering 
wheel can rotate rapidly and a possibility that it may originate in this and harm may attain to an 
operator's finger etc. can be reduced. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the autopilot indicated by the above-mentioned 
open official report, since a steering wheel does not rotate at all when the target steering angular velocity 
of automatic steering is beyond a reference value, an operator cannot recognize the steering situation of 
the steering wheel by automatic steering by revolution of a steering wheel, therefore has the problem 
that it can judge whether an autopilot operates proper and is only by circular movement of a vehicle. 
[0006] Moreover, it sets to the autopilot indicated by the above-mentioned open official report. As 
opposed to a steering wheel rotating at the rate according to the steering rate of the steering wheel by 
automatic steering, when the target steering angular velocity of automatic steering is under a reference 
value Since a steering wheel does not rotate at all when the target steering angular velocity of automatic 
steering is beyond a reference value In case the target steering angular velocity of automatic steering 
crosses a reference value and it changes, a revolution of a steering wheel does not stop suddenly, or it is 
not avoided that a steering wheel begins to rotate suddenly, therefore there is a problem that an operator 
senses sense of incongruity. 

[0007] This invention has gear ratio adjustable equipment, and by whether the target steering angular 
velocity of automatic steering is beyond a reference value A revolution of a steering wheel, It is made in 
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view of the problem like **** in the conventional autopilot constituted so that nonrotation might be 
controlled. The main technical problems of this invention It is desirable that a steering wheel functions 
during automatic steering as a means to transmit suitably the information about steering actuation of the 
steering wheel by automatic steering to an operator, And it notes that it is desirable that it is different 
relation at the time of non-automatic steering as for the relation of the angle of rotation of a steering 
wheel and the variation of the steering angle of a steering wheel at the time of automatic steering. It is 
that the information about steering actuation of the steering wheel by automatic steering is made to be 
transmitted to an operator that it is proper and certainly through a steering wheel. 
[0008] 

[Means for Solving the Problem] The steering wheel steersman stage which steers the configuration of 
claim 1, i.e., a steering wheel, according to this invention in main above-mentioned technical problems, 
A means to search for the real steering angle of said steering wheel, and a means to set up the target 
steering angle of said steering wheel, The first control means which carries out automatic steering of 
said steering wheel by said steering wheel steersman stage so that said real steering angle may become 
desired relation to said target steering angle, A related adjustable means for it to be infixed between a 
steering wheel and said steering wheel steersman stage, and to change the relation between angle of 
rotation of said steering wheel, and the variation of said real steering angle, In the autopilot for vehicles 
which has the second control means which controls said related adjustable means so that the ratio of the 
variation of said real steering angle to angle of rotation of said steering wheel turns into a ratio of the 
request at the time of non-automatic steering at the time of non-automatic steering Said second control 
means is attained by the autopilot for vehicles characterized by controlling said related adjustable means 
so that the ratio of angle of rotation of said steering wheel to the variation of said real steering angle 
turns into a ratio of the request at the time of automatic steering at the time of automatic steering. 
[0009] According to the configuration of above-mentioned claim 1, a related adjustable means to change 
the relation between angle of rotation of a steering wheel, and the variation of the real steering angle of a 
steering wheel It is controlled so that the ratio of the variation of the real steering angle of a steering 
wheel to angle of rotation of a steering wheel turns into a ratio of the request at the time of non- 
automatic steering at the time of non-automatic steering. Since it is controlled so that the ratio of angle 
of rotation of a steering wheel to the variation of the real steering angle of a steering wheel turns into a 
ratio of the request at the time of automatic steering at the time of automatic steering It compares, when 
it is the configuration that a revolution of a steering wheel is prevented at the time of automatic steering, 
or when the ratio of the variation of the real steering angle of a steering wheel to angle of rotation of a 
steering wheel is controlled at the time of automatic steering as well as the time of non-automatic 
steering. It becomes possible to make an operator recognize that it is proper and certainly the steering 
situation of the steering wheel by automatic steering by revolution of a steering wheel irrespective of the 
steering situation of the steering wheel by automatic steering. 

[0010] Moreover, according to this invention, that main above-mentioned technical problems should be 
attained effectively, in the configuration of above-mentioned claim 1, said second control means is 
constituted so that the ratio of angle of rotation of said steering wheel to the variation of said real 
steering angle becomes small as compared with a high vehicle speed region in a low vehicle speed 
region and said related adjustable means may be controlled (configuration of claim 2). 
[001 1] Generally, since the steering angle of the steering wheel by automatic steering and the magnitude 
of steering angular velocity are so small that the vehicle speed is so greatly [ that the vehicle speed is 
low ] high, it is desirable that the relation between angle of rotation of a steering wheel and the variation 
of the steering angle of a steering wheel changes according to the vehicle speed at the time of automatic 
steering. 

[0012] Since according to the configuration of claim 2 a related adjustable means is controlled so that 
the ratio of angle of rotation of a steering wheel to the variation of the real steering angle of a steering 
wheel becomes small as compared with a high vehicle speed region in a low vehicle speed region, it 
becomes possible to make an operator recognize that it is proper and certainly the steering situation of 
the steering wheel by automatic steering by revolution of a steering wheel, preventing that a steering 
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wheel rotates greatly rapidly in a low vehicle speed region. 

[0013] Moreover, according to this invention, it sets in the configuration of above-mentioned claim 1 
that main above-mentioned technical problems should be attained effectively. When it has a means to 
detect steering actuation of said steering wheel by the operator and steering actuation of said steering 
wheel by the operator is detected during automatic steering Said first control means stops automatic 
steering, and said second control means is constituted so that the ratio of the variation of said real 
steering angle to angle of rotation of said steering wheel turns into a ratio of the request at the time of 
non-automatic steering and said related adjustable means may be controlled (configuration of claim 3). 
[0014] When steering actuation of the steering wheel by the operator is detected during automatic 
steering according to the configuration of claim 3 Since automatic steering is stopped, and a related 
adjustable means is controlled so that the ratio of the variation of the real steering angle of a steering 
wheel to angle of rotation of a steering wheel turns into a ratio of the request at the time of non- 
automatic steering It compares, when being controlled so that the ratio of angle of rotation of a steering 
wheel to the variation of a real steering angle turns into a ratio of the request at the time of automatic 
steering while an operator can carry out steering actuation with the usual steering sensation and 
automatic steering is stopped. It becomes possible to reduce a possibility that an operator may sense the 
sense of incongruity of steering. 

[0015] Moreover, according to this invention, it sets in the configuration of above-mentioned claim 1 
that main above-mentioned technical problems should be attained effectively. When it has a means to 
detect **** actuation of said steering wheel by the operator and **** actuation of said steering wheel by 
the operator is detected during the automatic steering at the time of vehicle retreat Said second control 
means is constituted so that the ratio of angle of rotation of said steering wheel to the variation of said 
real steering angle is substantially set to 0 and said related adjustable means may be controlled 
(configuration of claim 4). 

[0016] When **** actuation of the steering wheel by the operator is detected during the automatic 
steering at the time of vehicle retreat according to the configuration of claim 4 Since a related adjustable 
means is controlled so that the ratio of angle of rotation of a steering wheel to the variation of the real 
steering angle of a steering wheel is substantially set to 0 After the operator has had a steering wheel 
single hand in the time of vehicle warehousing by automatic steering etc., when checking back by 
looking, [ like ] It becomes possible to continue automatic steering, without an operator's having a 
steering wheel again or an operator's arm forcing it a position with an operator impossible for also in the 
situation that it becomes impossible to follow a revolution of the steering wheel accompanying 
automatic steering more than it from the relation of the position. 
[0017] 

[The desirable mode of a technical-problem solution means] According to one desirable mode of this 
invention, in the configuration of above-mentioned claim 1, the ratio of the request at the time of 
automatic steering is constituted so that smaller than the inverse number of the ratio of the request at the 
time of non-automatic steering (desirable mode 1). 

[0018] According to other one desirable mode of this invention, in the configuration of above-mentioned 
claim 1, the ratio of the request at the time of automatic steering is constituted so that it may change 
according to the vehicle speed at least (desirable mode 2). 

[0019] According to other one desirable mode of this invention, it sets in the configuration of above- 
mentioned claim 1 . A related adjustable means is formed in the upper steering shaft connected to the 
steering wheel, and a steering wheel between the lower steering shafts by which actuation connection 
was made. By rotating a lower steering shaft relatively to an upper steering shaft It is constituted so that 
the ratio of angle of rotation of a steering wheel to the ratio of the variation of the real steering angle of a 
steering wheel to angle of rotation of a steering wheel and the variation of the real steering angle of a 
steering wheel may be changed (desirable mode 3). 

[0020] In the configuration of the desirable mode 3 other one desirable voice of this invention ~ if it 
depends like — the above — Set desired value of the ratio of angle of rotation of a lower steering shaft to 
angle of rotation of the upper steering shaft by the related adjustable means to Rvgt, and angle of 
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rotation of a lower steering shaft is set to thetaa. By doing thetaa (1/Rvgt-l) revolution of a lower 
steering shaft relatively to an upper steering shaft, a related adjustable means is constituted so that 
desired value Rvgt may be attained (desirable mode 4). 

[0021] other one desirable voice of this invention — if it depends like — the above — in the configuration 
of the desirable mode 3, using angle of rotation of a lower steering shaft as thetaa, by doing thetaa 
revolution of a lower steering shaft relatively to an upper steering shaft, a related adjustable means is 
constituted so that a revolution of a steering wheel may be set to 0 (desirable mode 5). 
[0022] According to other one desirable mode of this invention, it sets in the configuration of above- 
mentioned claim 2. The second control means controls a related adjustable means so that the ratio of 
angle of rotation of a steering wheel to the variation of the real steering angle of a steering wheel 
becomes small as compared with an inside vehicle speed region in a low vehicle speed region. It is 
constituted so that the ratio of angle of rotation of a steering wheel to the variation of the real steering 
angle of a steering wheel becomes large as compared with an inside vehicle speed region in a high 
vehicle speed region and a related adjustable means may be controlled (desirable mode 6). 
[0023] According to other one desirable mode of this invention, it sets in the configuration of above- 
mentioned claim 4. A related adjustable means is formed in the upper steering shaft connected to the 
steering wheel, and a steering wheel between the lower steering shafts by which actuation connection 
was made. By rotating a lower steering shaft relatively to an upper steering shaft It is constituted so that 
the ratio of angle of rotation of a steering wheel to the ratio of the variation of the real steering angle of a 
steering wheel to angle of rotation of a steering wheel and the variation of the real steering angle of a 
steering wheel may be changed. When **** actuation of the steering wheel by the operator is detected 
during the automatic steering at the time of vehicle retreat By controlling a related adjustable means to 
offset the relative revolution of the lower steering shaft to an upper steering shaft, the second control 
means It is constituted so that the ratio of angle of rotation of a steering wheel to the variation of the real 
steering angle of a steering wheel may be set to 0 (desirable mode 7). 

[0024] According to other one desirable mode of this invention, in the configuration of above-mentioned 
claim 1, the first control means is constituted so that a steering wheel may be steered with a 
predetermined steering angular velocity by the steering wheel steersman stage (desirable mode 8). 
[0025] other one desirable voice of this invention — if it depends like — the above — in the configuration 
of the desirable mode 8, the first control means is constituted so that it may have a means detect the road 
surface condition which affects resistance between the steering wheels and road surfaces to steering, and 
the first steering angular- velocity modification means which changes a predetermined steering angular 
velocity according to the detected road surface condition (desirable mode 9). 

[0026] other one desirable voice of this invention — if it depends like — the above — in the configuration 
of the desirable mode 8, the first control means is constituted so that it may have a means detect the 
vehicle condition which affects resistance between the steering wheels and road surfaces to steering, and 
the second steering angular- velocity modification means which changes a predetermined steering 
angular velocity according to the detected vehicle condition (desirable mode 10). 
[0027] other one desirable voice of this invention — if it depends like — the above — in the desirable 
mode 8 thru/or which configuration of 10, when the real steering angle of a steering wheel becomes 
desired relation to a target steering angle, the first control means is constituted so that a predetermined 
steering angular velocity may be set as 0 (desirable mode 11). 
[0028] 

[Embodiment of the Invention] This invention is explained to a detail about a desirable operation gestalt, 
referring to drawing of attachment in the following. 

[0029] Drawing 1 is the outline block diagram showing one desirable operation gestalt of the autopilot 
for vehicles by this invention applied to the vehicle equipped with electromotive power-steering 
equipment. 

[0030] In draw ing 1 , lOfloor line and 10FR show the front wheel of right and left of a vehicle 12, 
respectively, and 10RL and 10RR(s) show the rear wheel of right and left of a vehicle, respectively. 
Front- wheel lOfloor line and 10FR on either side which are a steering wheel are steered through the rack 
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bar 18 and tie rods 20L and 20R by the electromotive power-steering equipment 16 of rack - which 
answers actuation of the steering wheel 14 by the operator, and is driven, and - pinion mold. 
[0031] Actuation connection of the steering wheel 14 is made by upper steering shaft 22 A and lower 
steering shaft 22B in the steering gearbox 24, and gear ratio adjustable equipment 23 is infixed between 
upper steering shaft 22A and lower steering shaft 22B. Actuation connection of the power unit 28 is 
made by the gear-reducer style 26 at lower steering shaft 22B, and the power unit 28 has the 
electromagnetic clutch 32 which makes actuation connection of an electric motor 30, and the gear- 
reducer style 26 and a motor 30 selectively. 

[0032] In this way, rack - and the electromotive power-steering equipment 16 of - pinion mold, the gear- 
reducer style 26, and power-unit 28 grade constitute the steering wheel steersman stage which steers a 
front wheel on either side at the time of automatic steering while constituting the steering assistant 
device in which have two incomes mutually and steering of front- wheel lOfloor line on either side and 
10FR is assisted. 

[0033] Moreover, although not shown in drawing, gear ratio adjustable equipment 23 is the thing of a 
general configuration of that the electric motor which carries out revolution actuation of the lower 
steering shaft 22B relatively to upper steering shaft 22A is included. Although the ratio of angle of 
rotation of lower steering shaft 22B to angle of rotation of upper steering shaft 22 A is maintained to 1 : 1 
when an electric motor does not drive When an electric motor drives, lower steering shaft 22B is 
relatively rotated to upper steering shaft 22A. This changes the ratio of angle of rotation of two steering 
shafts into arbitration, and it functions as a related adjustable means to change the relation between the 
variation of the steering angle of front- wheel lOfloor line of angle of rotation of a steering wheel 14, and 
right and left, and 10FR to arbitration. 

[0034] In the operation gestalt of a graphic display, the torque sensor 36 which detects the steering angle 
sensor 34 and the steering torque T which detect angle of rotation of this upper steering shaft as steering 
angle thetas is formed in upper steering shaft 22A, the steering angle sensor 37 which detects angle of 
rotation of this lower steering shaft as real steering angle thetaa of a left forward right ring is formed in 
lower steering shaft 22B, and the output of these sensors is supplied to an electronic control 38. 
[0035] moreover — an electronic control ~ 38 — **** — a speed sensor — 40 — detecting — having had — 
the vehicle speed — V — being shown — a signal — coefficient of friction — a sensor — 42 — a road 
surface ~ coefficient of friction — mu — being shown — a signal — and — automatic steering - a switch - 

- (— SW — ) — 44 — this — a switch — an ON state — it is — a ****** — being shown ~ a signal ~ a shift - 

- a position — (— SP --) — a sensor — 46 — drawing — **** — being shown ~ having — **** — an 

automatic transmission — a shift — a position — be shown — a signal — inputting — having — coming — 
**** 

[0036] In addition, although not shown in a detail at draw ing 1 , an electronic control 38 has a central- 
process unit (CPU), a read-only memory (ROM), random access memory (RAM), and input/output port 
equipment, and may consist of a microcomputer to which these were mutually connected by the 
common bus of bidirection, and an actuation circuit. Moreover, the steering angle sensors 34 and 37 and 
a torque sensor 36 detect steering angle thetas, thetaa, and the steering torque T by making forward the 
case of steering to the anticlockwise rotation direction of a vehicle, respectively. Furthermore, the 
coefficient-of-friction sensor 42 may detect the coefficient of friction mu between the tire of a steering 
wheel, and a road surface in the way of well-known arbitration in this technical field. 
[0037] Like the after-mentioned, an electronic control 38 functions as the first control means which 
carries out automatic steering of the steering wheel by power-unit 28 grade so that the real steering angle 
of a steering wheel may turn into a target steering angle. Moreover, an electronic control 38 functions as 
the second control means which controls gear ratio adjustable equipment 23 so that the ratio of angle of 
rotation of a steering wheel 14 to the variation of a real steering angle turns into a ratio of the request at 
the time of automatic steering at the time of automatic steering while controlling gear ratio adjustable 
equipment 23 so that the ratio of the variation of a real steering angle to angle of rotation of a steering 
wheel 14 turns into a ratio of the request at the time of non-automatic steering at the time of non- 
automatic steering. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



1/10/2005 



Page 6 of 13 




[0038] In this case, according to the vehicle speed V and steering angle thetas, adjustable setting out of 
the ratio of a request of the variation of a real steering angle to angle of rotation of the steering wheel 14 
at the time of non-automatic steering is carried out. According to the vehicle speed V, adjustable setting 
out of the ratio of the request of angle of rotation of a steering wheel 14 to the variation of the real 
steering angle at the time of automatic steering is carried out. The ratio of the request of angle of rotation 
of a steering wheel 14 to the variation of the real steering angle at the time of automatic steering is 
controlled smaller than the inverse number of the ratio of a request of the variation of a real steering 
angle to angle of rotation of the steering wheel 14 at the time of non-automatic steering. 
[0039] Moreover, the ratio of angle of rotation of a steering wheel 14 to the variation of the real steering 
angle at the time of automatic steering In a low vehicle speed region, as compared with an inside vehicle 
speed region, it is small and is controlled to become large as compared with an inside vehicle speed 
region in a high vehicle speed region. Moreover, it is controlled to become so small that the vehicle 
speed be low in a low vehicle speed region, and is controlled to become so large that the vehicle speed 
be high in a high vehicle speed region. While it is prevented that a steering wheel 14 rotates greatly 
rapidly in a low vehicle speed region by this, in a high vehicle speed region, an operator can grasp the 
steering situation by automatic steering exactly by revolution of a steering wheel 14. 
[0040] Moreover, when steering actuation of the operator under automatic steering is detected and 
steering actuation of the steering wheel 14 by the operator is detected during automatic steering, an 
electronic control 38 stops automatic steering, and it controls gear ratio adjustable equipment 23 so that 
the ratio of the variation of the real steering angle of a steering wheel to angle of rotation of a steering 
wheel 14 turns into a ratio of the request at the time of non-automatic steering. 

[0041] Furthermore, when **** actuation of the steering wheel 14 by the operator is detected and **** 
actuation of the steering wheel 14 by the operator is detected during the automatic steering at the time of 
vehicle retreat, an electronic control 38 controls gear ratio adjustable equipment 23 so that the ratio of 
angle of rotation of a steering wheel to the variation of the real steering angle of a steering wheel is set 
toO. 

[0042] For example, if the equivalence gear ratio by steering gearbox 24 grade, i.e., the ratio of the 
variation of the steering angle of a steering wheel to angle of rotation of lower steering shaft 22B, is set 
to Rsg (fixed), the ratio of angle of rotation of lower steering shaft 22B to the gear ratio of gear ratio 
adjustable equipment 23, i.e., angle of rotation of upper steering shaft 22A, is set to Rvg (adjustable) and 
angle of rotation of a steering wheel 14 and variation of the real steering angle of a steering wheel are set 
to thetasw and thetafw, respectively, each following formula will be materialized. 

[0043] theta sw=thetastheta a=Rvgttietasthetafw=Rsgthetaa=RsgRvgthetas [0044] Therefore, the ratio of 
variation thetafw of the real steering angle of a steering wheel to angle-of-rotation thetasw of a steering 
wheel 14 is RsgRvg, the number of the ratios of angle-of-rotation thetasw of a steering wheel 14 to 
variation thetafw of the real steering angle of a steering wheel is one (RsgRvg), and all change according 
to the gear ratio Rvg of gear ratio adjustable equipment 23. 

[0045] Therefore, when the ratio of a request of variation thetafw of the real steering angle of a steering 
wheel to angle-of-rotation thetasw of the steering wheel 14 at the time of non-automatic steering is set to 
Rl (about 1/20 value) and target gear ratio of the gear ratio adjustable equipment 23 corresponding to 
this is set to Rvgt, the desired ratio Rl is expressed by the following formula 1 . When the ratio of a 
request of angle-of-rotation thetasw of a steering wheel 14 to variation thetafw of the real steering angle 
of the steering wheel at the time of automatic steering is similarly set to R2 and target gear ratio of the 
gear ratio adjustable equipment 23 corresponding to this is set to Rvgt, the desired ratio R2 is expressed 
by the following formula 2. 
Rl=RsgRvgt .... (1) 
R2=l/(RsgRvgt) .... (2) 

[0046] When [ set whenever / controlled-variable / of the gear ratio adjustable equipment 23 for 
attaining target gear ratio Rvgt /, i.e., angular strain of lower steering shaft 22B to upper steering shaft 
22 A, / to thetac, and ] angle-of-rotation thetaswt (=thetast) of a steering wheel 14, thetac is expressed by 
the following formula 3 whenever [ angular strain ]. 
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thetac=thetaa/Rvgt-thetaa=thetaa (1/Rvgt-l) .... (3) 

[0047] For example, supposing Rsg is 1/20 and the ratio R2 of a request of angle-of-rotation thetasw of 
a steering wheel 14 to variation thetafw of the real steering angle of a steering wheel is 2, angle-of- 
rotation thetaa of lower steering shaft 22B in case variation thetafw of the real steering angle of a 
steering wheel is 5 degrees is 100 degrees, and angle-of-rotation thetasw (=thetas) of a steering wheel 14 
is 10 degrees. Therefore, target gear ratio Rvgt(s) of the gear ratio adjustable equipment 23 in this case 
are 100 / 10= 10, and whenever [ angular strain ], thetac is 100(1 / 10-1) =-90 degree, and if lower 
steering shaft 22 degrees [ -90 degrees ] B is rotated to upper steering shaft 22A with gear ratio 
adjustable equipment 23, it can attain the desired ratio R2. 

[0048] moreover, in order to set angle-of-rotation thetasw of a steering wheel 14 to 0 regardless of 
variation thetafw of the real steering angle of the steering wheel by automatic steering That angle-of- 
rotation thetaa of lower steering shaft 22B by automatic steering should just be made not to be 
transmitted to upper steering shaft 22 A through gear ratio adjustable equipment 23 Therefore, if thetac is 
set as the same value as angle-of-rotation thetaa whenever [ angular strain ], a revolution of a steering 
wheel 14 can be prevented regardless of variation thetafw of the real steering angle of the steering wheel 
by automatic steering. 

[0049] In addition, the detection of steering actuation of a steering wheel 14 or **** actuation by the 
operator under automatic steering itself does not make the summary of this invention, and steering 
actuation and **** actuation may be judged in the way of well-known arbitration in this technical field 
based on the deflection of the real steering angle of a steering wheel, the target steering angle of a 
steering wheel, and a real steering angle, the steering torque by automatic steering, detection steering 
torque, steering angular velocity, etc. 

[0050] Next, with reference to the flow chart shown in drawing 2 , the automatic steering control in the 
operation gestalt of a graphic display is explained. In addition, closing of the ignition switch which is 
not shown in drawing begins, and control by the flow chart shown in drawing 2 is repeatedly performed 
for every predetermined time amount. 

[0051] When reading of the signal which shows steering angle thetas in step 10 first is performed, 
distinction of whether the automatic steering switch 44 is in an ON state in step 20 is performed and 
negative distinction is performed, it progresses to step 50, and when affirmation distinction is 
performed, it progresses to step 30. In addition, a clutch is connected by outputting a control signal to an 
electromagnetic clutch 32 in advance of step 10 at the time of initiation of control. 
[0052] When distinction of whether to be during automatic steering is performed in step 30 and negative 
distinction is performed, it progresses to step 50, and when affirmation distinction is performed, it 
progresses to step 40. 

[0053] When distinction of whether there was any steering actuation of the steering wheel by the 
operator in step 40, i.e., distinction of whether steering of the increase of the end or steering of return 
[ cut ] was performed by the operator to steering of the left forward right ring by automatic steering, is 
performed and negative distinction is performed, it progresses to step 70, and when affirmation 
distinction is performed, it progresses to step 50. 

[0054] In step 50, control at the time of usual [ of gear ratio adjustable equipment 23 ] (at the time of 
non-automatic steering) is performed. That is, gear ratio adjustable equipment 23 is controlled so that 
the ratio of variation thetafW of the steering angle of front- wheel lOfloor line of the right and left to 
angle-of-rotation thetasw of a steering wheel 14 and 10FR turns into the ratio Rl of the request at the 
time of non-automatic steering. In this case, according to the vehicle speed V and the magnitude of 
steering angle thetas, adjustable control of the desired ratio Rl is carried out so that it may become large 
gradually, as it becomes small gradually along with buildup of the vehicle speed V and the magnitude of 
steering angle thetas becomes large across the predetermined range from a neutral location. 
[0055] By performing power assistant control according to the power assistant control routine shown in 
drawing 3 in step 60, steering by the operator is assisted and it returns to step 10 after an appropriate 
time. 

[0056] Target steering angle thetat calculates as in the **** parking exchange equipment indicated by 
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for example, the Japanese-Patent- Application-No. No. 293159 [ ten to ] description before the 
application disclosure concerning application of an applicant for this patent, and the drawing in step 70. 
in addition, the operation of target steering angle thetat itself — the summary of this invention — it is not 
a thing and target steering angle thetat may be calculated in the way of well-known arbitration in this 
technical field according to the object of automatic steering. 

[0057] When distinction of whether a vehicle is retreating based on the signal from the shift position 
sensor 46 in step 80, i.e., distinction of whether the shift position of an automatic transmission is in R 
range, is performed and negative distinction is performed, it progresses to step 110, and when 
affirmation distinction is performed, it progresses to step 90. 

[0058] In the situation that steering of the steering wheel by automatic steering is performed in step 90, 
by the operator **** actuation of a steering wheel 14, Namely, distinction of whether actuation which 
prevents a revolution of the steering wheel 14 accompanying automatic steering is performed is 
performed. So that it progresses to step 120 when negative distinction is performed, and a steering wheel 
14 may not rotate, even if automatic steering is continued in step 100, when affirmation distinction is 
performed thetac is set as the same value as angle-of-rotation thetaa of lower steering shaft 22B by 
automatic steering whenever [ angular strain / of gear ratio adjustable equipment 23 ] like the above- 
mentioned. 

[0059] thetac calculates whenever [ angular strain / of the gear ratio adjustable equipment 23 for 
attaining target gear ratio Rvgt like the above-mentioned according to the above-mentioned formula 3 
from the map corresponding to the graph shown in drawing 4 based on the vehicle speed V in step 110, 
target gear ratio Rvgt of gear ratio adjustable equipment 23 calculating, and using angle of rotation of 
lower steering shaft 22B by automatic steering as thetaa in step 120 ]. 

[0060] In this case, it calculates so that drawing 4 may show, and target gear ratio Rvgt may become so 
large that the vehicle speed V is [ in / as compared with an inside vehicle speed region, it calculates so 
that it may become / in / it is small and / a high vehicle speed region / large as compared with an inside 
vehicle speed region, and / any of a low vehicle speed region and a high vehicle speed region ] high in a 
low vehicle speed region. 

[0061] Automatic steering control is performed according to the automatic steering control routine 
shown in drawing 5 in step 1 30, gear ratio adjustable equipment 23 is controlled to be set to thetac 
whenever [ angular strain / to which whenever / angular strain / of gear ratio adjustable equipment 23 / 
was set / in / step 150 / in step 100 or 120 ], and it returns to step 10 after an appropriate time. 
[0062] Next, the power assistant control routine performed in the above-mentioned step 60 with 
reference to drawing 3 is explained. 

[0063] The amount Tab of basic assistance calculates from the map corresponding to the graph first 
shown in drawin g 6 based on the steering torque T in step 62. The vehicle speed multiplier Kv calculates 
from the map corresponding to the graph shown in drawing 7 based on the vehicle speed V in step 64. In 
step 66, the assistant torque Ta calculates as a product of the vehicle speed multiplier Kv and the amount 
Tab of basic assistance. In step 68, the control signal corresponding to the assistant torque Ta is 
outputted to a motor 30, and the power assistance which mitigates a control force required for an 
operator by this is performed. 

[0064] Next, the automatic steering control routine performed in the above-mentioned step 130 with 
reference to drawing 5 is explained. 

[0065] In step 132, steering angle deflection deltatheta calculates about lower steering shaft 22B 
according to the following formula 4 as deflection of target steering angle thetat of a left forward right 
ring, and real steering angle thetaa. 
deltatheta=thetat-thetaa .... (4) 

[0066] Target steering angular- velocity thetavt as a predetermined steering angular velocity calculates 
from the map which the map corresponding to the graph shown in dr awin g 8 based on the coefficient of 
friction mu of a road surface in step 134 was chosen, and was chosen in step 134 based on steering angle 
deflection deltatheta in step 136. In addition, in step 134, a map is chosen so that the coefficient of 
friction mu of a road surface is low as shown in drawing 8 , and the magnitude of target steering 
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angular-velocity thetavt may become small gradually. 

[0067] Moreover, the magnitude of steering angle deflection deltatheta is regularity (maximum target 
steering angular- velocity thetavtm) in the range beyond a reference value deltathetao, target steering 
angular-velocity thetavt is so small that the magnitude of steering angle deflection deltatheta is small in 
the range where the magnitude of steering angle deflection deltatheta is smaller than a reference value 
deltathetao, and when steering angle deflection deltatheta is 0, it is set up so that it may be 0, as shown 
in drawing 8 . 

[0068] Based on the vehicle speed V, target steering angular-velocity thetavt is amended so that the 
vehicle speed V is high in step 138 and magnitude may become small. In step 140, real steering angular- 
velocity thetav calculates as a time amount differential value of real steering angle thetaa, and the 
steering angular- velocity deflection deltathetav calculates according to the following formula 5 in step 
142 as deflection of target steering angular-velocity thetavt and real steering angular-velocity thetav. 
Deltathetav=thetavt-thetav .... (5) 

[0069] The target steering torque Ts for setting this steering angular-velocity deflection to 0 based on the 
steering angular-velocity deflection deltathetav in step 144 calculates. The target motorised current Imt 
required to generate the steering torque corresponding to this target steering torque based on the target 
steering torque Ts in step 146 calculates. The actuation current corresponding to this target motorised 
current is outputted to a motor 30, automatic steering is performed by this, and it progresses to step 1 50 
after an appropriate time. 

[0070] In this way, according to the operation gestalt of a graphic display, at the time of non-automatic 
steering, negative distinction is performed in step 20 or 30, gear ratio adjustable equipment 23 is 
controlled so that the ratio of variation thetafw of the steering angle of front- wheel lOfloor line of the 
right and left to angle-of-rotation thetasw of a steering wheel 14 and 10FR turns into the ratio Rl of the 
request at the time of non-automatic steering in step 50, and power assistant control is performed in step 
60. 

[0071] On the other hand, at the time of automatic steering, affirmation distinction is performed in steps 
20 and 30. When positive steering actuation of an operator is not performed but a vehicle is in an 
advance condition, negative distinction is performed in steps 40 and 80. According to the vehicle speed 
V, target gear ratio Rvgt of gear ratio adjustable equipment 23 calculates in step 110. thetac calculates 
whenever [ angular strain / of the gear ratio adjustable equipment 23 for attaining target gear ratio Rvgt 
in step 120 ]. Automatic steering control is performed so that the real steering angle of a left forward 
right ring may turn into a target steering angle in step 130. Gear ratio adjustable equipment 23 is 
controlled to be set to thetac whenever [ angular strain / to which whenever / angular strain / of gear 
ratio adjustable equipment 23 / was set / in / step 150 / in 120 ]. Thereby, the ratio of angle-of-rotation 
thetasw of a steering wheel 14 to variation thetafw of the real steering angle of a steering wheel is 
controlled by the ratio R2 of the request at the time of automatic steering. 

[0072] Moreover, when distinction of whether affirmation distinction is performed in step 80 and **** 
actuation by the operator is performed in step 90, while a vehicle is retreating, even if it is during 
automatic steering is performed and **** actuation by the operator is not performed, the above- 
mentioned steps 1 10-150 are performed like the time of advance of a vehicle. 
[0073] According to the operation gestalt of a graphic display, therefore, by controlling gear ratio 
adjustable equipment 23 common in any [ at the time of non-automatic steering and automatic steering ] 
case At the time of non-automatic steering, the ratio of variation thetafw of the steering angle of front- 
wheel lOfloor line of the right and left to angle-of-rotation thetasw of a steering wheel 14 and 10FR is 
controlled to the ratio Rl of the request at the time of non-automatic steering. At the time of automatic 
steering, the ratio of angle-of-rotation thetasw of a steering wheel 14 to variation thetafw of the real 
steering angle of a steering wheel is controllable to the ratio R2 of the request at the time of automatic 
steering. The steering situation of the steering wheel by automatic steering can be made to recognize that 
it is proper and certainly by revolution of a steering wheel 14 at the time of automatic steering. 
[0074] On the other hand, if **** actuation by the operator is performed during the automatic steering at 
the time of retreat of a vehicle After affirmation distinction is performed in step 90 and thetac is set as 
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the same value as angle-of-rotation thetaa of lower steering shaft 22B by automatic steering whenever 
[ angular strain / of gear ratio adjustable equipment 23 ] in step 100, steps 130 and 150 are performed. It 
is controlled so that a steering wheel 14 does not rotate, even if automatic steering is continued by this. 
[0075] Therefore, also when it seems that it became impossible for an operator's arm to follow a 
revolution of the steering wheel 14 by automatic steering from constraint of the position by an operator 
doing a back check by looking at the time of the automatic steering for vehicle warehousing or parking 
according to the operation gestalt of a graphic display, when an operator's arm is moved by revolution of 
a steering wheel, it has been strong enough in the position with an operator impossible for, and required 
automatic steering can be continued, without an operator having a steering wheel again. 
[0076] Furthermore, by performing affirmation distinction in step 40, and not performing steps 70-150, 
but performing steps 50 and 60, if steering actuation is performed by the operator during automatic 
steering Automatic steering is stopped, and while gear ratio adjustable equipment 23 is controlled so that 
the ratio of variation thetafw of the steering angle of front-wheel lOfloor line of the right and left to 
angle-of-rotation thetasw of a steering wheel 14 and 10FR turns into the ratio Rl of the request at the 
time of non-automatic steering, power assistant control is performed. 

[0077] Therefore, according to the operation gestalt of a graphic display, it can prevent certainly that an 
operator senses the sense of incongruity produced when an operator can perform operation of a vehicle 
with the usual steering sensation, steering actuation is performed by the operator during automatic 
steering and the ratio of angle-of-rotation thetasw of a steering wheel 14 to variation thetafw of the real 
steering angle of a steering wheel is controlled by the ratio R2 of the request at the time of automatic 
steering. 

[0078] According to the operation gestalt of a graphic display, target gear ratio Rvgt is small especially 
as compared with an inside vehicle speed region in a low vehicle speed region. Since it calculates so that 
it may become large as compared with an inside vehicle speed region in a high vehicle speed region, and 
it calculates so that it may become so large that the vehicle speed V is high also in any of a low vehicle 
speed region and a high vehicle speed region It can prevent that the variation of the steering angle of the 
steering wheel by automatic steering makes small the ratio of angle of rotation of a steering wheel to the 
variation of the steering angle of a steering wheel in a large low vehicle speed region, and a steering 
wheel 14 rotates greatly rapidly by automatic steering. The variation of the steering angle of the steering 
wheel by automatic steering can enlarge the ratio of angle of rotation of a steering wheel to the variation 
of the steering angle of a steering wheel in a small high vehicle speed region, and can make an operator 
recognize certainly the steering situation of the steering wheel by automatic steering by revolution of a 
steering wheel. 

[0079] Moreover, according to the operation gestalt of a graphic display, during automatic steering, 
target steering angle thetat calculates in step 70. In step 132, deflection deltatheta of target steering angle 
thetat and real steering angle thetaa calculates. In steps 134-136 Steering angle deflection deltatheta, the 
coefficient of friction mu of a road surface Optimal target steering angular- velocity thetavt for setting 
steering angle deflection deltatheta to 0 according to the vehicle speed V calculates. Real steering angle 
thetaa is controlled by target steering angle thetat by steering front- wheel lOfloor line and 10FR on 
either side in steps 138-146 with the steering angular velocity corresponding to target steering angular- 
velocity thetavt. 

[0080] Therefore, according to the operation gestalt of a graphic display, target steering angular-velocity 
thetavt is set up according to steering angle deflection deltatheta. Since front- wheel lOfloor line and 
10FR on either side are surely steered with a predetermined steering angular velocity corresponding to 
target steering angular- velocity thetavt unless steering angle deflection deltatheta is 0 Without steering 
angular velocity's becoming superfluous regardless of resistance between the front- wheel tires on either 
side and road surfaces to steering, or running short superfluously, a left forward right ring can be steered 
at a proper steering rate, and those real steering angles can be controlled on a target steering square. 
[0081] For example, resistance between the tires and road surfaces to steering is strong like the 
telophase of vehicle warehousing control on a road surface, and real steering angle thetaa usually sets in 
the situation near target steering angle thetat. Attainment of the real steering angle to a target steering 
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angle can become slow, or it can prevent certainly that originate in the ability of the torque of automatic 
steering not to overcome resistance between a tire and a road surface, and it becomes impossible to 
control a real steering angle on a target steering square. 

[0082] Moreover, for example like the early stages of automatic steering control on a low coefficient-of- 
friction road surface, resistance between the tires and road surfaces to steering is small, and real steering 
angle thetaa sets target steering angle thetat in a greatly different situation. It prevents that originate in 
steering angular-velocity thetav of automatic steering becoming excessive, and an operator senses sense 
of incongruity. Moreover, it can prevent effectively that hunting of the sense of incongruity of a motion 
of a steering wheel, superfluous steering, or steering control which originates in change of a steering 
angle being too rapid in the situation that coefficient of friction of a road surface is very small arises. 
[0083] Moreover, since according to the operation gestalt of a graphic display target steering angular- 
velocity thetavt is set up so that the coefficient of friction mu of a road surface is low, and magnitude 
may become small Being able to carry out adjustable setting out of the target steering angular- velocity 
thetavt the optimal according to the coefficient of friction mu of a road surface, and this performing 
efficiently automatic steering in a road surface with high coefficient of friction Hunting of the sense of 
incongruity of a motion of a steering wheel, superfluous steering, or steering control resulting from the 
superfluous real steering angle change and this superfluous in a road surface with high coefficient of 
friction can be prevented much more effectively. 

[0084] Moreover, according to the operation gestalt of a graphic display, since the magnitude of steering 
angle deflection deltatheta is uniformly set up irrespective of the magnitude of steering angle deflection 
deltatheta in the range beyond a reference value deltathetao, target steering angular- velocity thetavt can 
prevent certainly that change of a real steering angle becomes excessive in the field where the magnitude 
of steering angle deflection deltatheta is large. 

[0085] Moreover, according to the operation gestalt of a graphic display, target steering angular-velocity 
thetavt is set in the range where the magnitude of steering angle deflection deltatheta is smaller than a 
reference value deltathetao. Since it is set up so that the magnitude of steering angle deflection deltatheta 
is small, and magnitude may become small Change of a real steering angle becomes quiet as the 
magnitude of steering angle deflection deltatheta becomes small, therefore when target steering angular- 
velocity thetavt is fixed irrespective of the magnitude of steering angle deflection deltatheta, it 
compares. The steering rate in the field where the magnitude of steering angle deflection deltatheta is 
small is controllable at a desirable rate. 

[0086] Moreover, according to the operation gestalt of a graphic display, since it is set up so that the 
vehicle speed V is high, and magnitude may become small, change of a real steering angle becoming 
quiet, therefore target steering angular- velocity thetavt securing the efficient automatic steering in a low 
vehicle speed region as compared with the case where target steering angular- velocity thetavt is fixed 
irrespective of the vehicle speed so that the vehicle speed V is high, it can prevent the abrupt change of 
the real steering angle in a high vehicle speed region, and can raise the stability of a vehicle. 
[0087] Moreover, since according to the operation gestalt of a graphic display feedback control of the 
steering angular-velocity thetav is carried out so that this deflection may be set to 0 based on the 
deflection deltathetav of target steering angular- velocity thetavt and real steering angular-velocity thetav 
Steering angular- velocity thetav is certainly controllable to target steering angular-velocity thetavt. 
Moreover, when the magnitude of steering angle deflection deltatheta is 0, target steering angular- 
velocity thetavt can be set as 0, and it can combine with being controlled so that the real steering angle 
theta is set to target steering angle thetat, and real steering angle thetaa can be controlled by the feedback 
loop of a duplex to target steering angle thetat. 

[0088] Moreover, since grant of the torque for automatic steering is attained by the electromotive power- 
steering equipment 16 which performs the power assistance which mitigates the steering burden of the 
operator at the time of usual transit of a vehicle according to the operation gestalt of a graphic display, 
automatic steering is realizable, using electromotive power-steering equipment 16 effectively. 
[0089] Although this invention was explained above about the specific operation gestalt at the detail, 
probably this invention will not be limited to an above-mentioned operation gestalt, and it will be clear 
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for this contractor its for other various operation gestalten to be possible within the limits of this 
invention. 

[0090] For example, although target gear ratio Rvgt becomes so large that the vehicle speed V is [ in / as 
compared with an inside vehicle speed region, it calculates so that it may become / in / it is small and / a 
high vehicle speed region / large as compared with an inside vehicle speed region, and / any of a low 
vehicle speed region and a high vehicle speed region ] high in a low vehicle speed region in an above- 
mentioned operation gestalt, target gear ratio Rvgt covers all vehicle speed regions, and it may be set up 
so that it may become so large that the vehicle speed V is high. 

[0091] Moreover, in an above-mentioned operation gestalt, although adjustable setting out is carried out 
according to the vehicle speed V, target gear ratio Rvgt So that variation thetafw of the real steering 
angle of the steering wheel by automatic steering is large and the ratio R2 of a request of angle-of- 
rotation thetasw of a steering wheel 14 to variation thetafw of the real steering angle of a steering wheel 
may become small Adjustable setting out may be carried out according to variation thetafw of the real 
steering angle of the steering wheel by the vehicle speed V and automatic steering, corresponding to 
variation thetafw of the real steering angle of the steering wheel by automatic steering. 
[0092] Moreover, in an above-mentioned operation gestalt, if **** actuation by the operator is 
performed during the automatic steering at the time of vehicle retreat, a revolution of a steering wheel 14 
will be prevented, but if the magnitude of angle-of-rotation thetasw of the steering wheel 14 from the 
time of the automatic steering initiation at the time of vehicle retreat becomes beyond a reference value, 
it may be corrected so that a revolution of a steering wheel 14 may be prevented. 
[0093] Moreover, if steering actuation is performed by the operator during automatic steering, while 
automatic steering will be stopped in an above-mentioned operation gestalt Although gear ratio 
adjustable equipment 23 is controlled so that the ratio of variation thetafw of the steering angle of front- 
wheel lOfloor line of the right and left to angle-of-rotation thetasw of a steering wheel 14 and 10FR 
turns into the ratio Rl of the request at the time of non-automatic steering While automatic steering is 
continued, the situation by which the ratio of angle-of-rotation thetasw of a steering wheel 14 to 
variation thetafw of the real steering angle of a steering wheel is controlled by the ratio R2 of the request 
at the time of automatic steering may be continued. 
[0094] 

[Effect of the Invention] According to the configuration of claim 1 of this invention, so that more clearly 
than the above explanation It compares, when it is the configuration that a revolution of a steering wheel 
is prevented at the time of automatic steering, or when the ratio of the variation of the real steering angle 
of a steering wheel to angle of rotation of a steering wheel is controlled at the time of automatic steering 
as well as the time of non-automatic steering. An operator can be made to recognize that it is proper and 
certainly the steering situation of the steering wheel by automatic steering by revolution of a steering 
wheel irrespective of the steering situation of the steering wheel by automatic steering. 
[0095] Moreover, according to the configuration of claim 1 The related adjustable means for making the 
ratio of the variation of the real steering angle of a steering wheel to angle of rotation of a steering wheel 
into the ratio of the request at the time of non-automatic steering is used at the time of non-automatic 
steering. Since it is controlled so that the ratio of angle of rotation of a steering wheel to the variation of 
the real steering angle of the steering wheel at the time of automatic steering turns into a ratio of the 
request at the time of automatic steering An operator can be made to recognize the steering situation of 
the steering wheel by automatic steering cheap as compared with the case of a configuration of the 
special means for attaining the ratio of the request at the time of automatic steering being unnecessary, 
and requiring a special means separately. 

[0096] Moreover, can make an operator recognize that it is proper and certainly the steering situation of 
the steering wheel by automatic steering by revolution of a steering wheel, preventing that a steering 
wheel rotates greatly rapidly in a low vehicle speed region according to the configuration of claim 2, and 
according to the configuration of claim 3 It compares, when being controlled so that the ratio of angle of 
rotation of a steering wheel to the variation of a real steering angle turns into a ratio of the request at the 
time of automatic steering while an operator can do steering actuation with the usual steering sensation 
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and automatic steering is stopped. Can reduce a possibility that an operator may sense the sense of 
incongruity of steering, and according to the configuration of claim 4 After the operator has had a 
steering wheel single hand in the time of vehicle warehousing by automatic steering etc., when checking 
back by looking, [ like ] Automatic steering can be continued without an operator's having a steering 
wheel again or an operator's arm forcing it a position with an operator impossible for also in the 
situation that it becomes impossible to follow a revolution of the steering wheel accompanying 
automatic steering more than it from the relation of the position. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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tmm<Dm®s&?i%*&h^®t> m&Mimommm 

m&mbt&zs«mfifrrzm-<Dffl®^mt. *fry 
>y+4-*t m E&m&tm^m t ©ra tarn s n w 

M©ib«c % * J; 9 MEnfR?nC^S«INWr 5 C <fc ttt 

f-r y > ■< -;b©@<EftS©tfc*i/hS < ft S <fc 5 S5T 20 

[ »«3S 3 ] mmgK. «fc £ ffga* ^r y > {ft- A -;v© 

<fc •51912^ f-r y -;u©i»ieiaftewtftffi s*ifc 
£#ccb. mfie^-©$ijffli^©«e«jay}6**±o. w 
iaai— ©flw^tattfjiaxf- r y >y#<* -^©msis 

gK»rsf^QM6IS©£{fc»©ib^SlM»l6^ 
PM©J:bK:ft 5 «fc 9 areHtt?«IXf««Hflrr« c £ * 

#st<fr sm#i 1 KiB«©*ifSfflef6»ffe^g. 30 
[«*^4] ai^tcfceBtne^f-r y>y*w-ji>© 

*{c«^#K j: suaiaxf r y > - ^©fiaanff 

^©^fbsccfchrsmriBxf-r y >^*-f-^©B«E 

®rsc i^gfci-rssfiJjas 1 (ciBis©^fflaai)^ 

[#£i»©i&lfflfti8i«] 

[000 1] 40 

[^©is-rstr^w] 4ek«b. aa&m^©mei© 

[0002] 

[ee*©8Effi] e«)*^©ws©ei6ayr6^g»tit*«k 
8<b. ^^^^©JgafiiKRo'mfflroes^fiiSK: 
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[0003] *tc&m®mm<D-^t lx. mtum 

£§¥8-2 6 1 2 9-^23B(C!3tS;**VCC>San< > Tv 

Axf-ry>^*7 hiorxf-r y>yv*7 h£ 
©raK^+tbw^H*WL. eitt*fl6©am«6ftii 

iOJ-^cftS.fc^^i'tboI^g^ffllb. at&JSatS© 

- iumm b ft i > «t 5 ¥+ tb?n«ai*«MW s 

[0004] ±SB^gi^K:iBtS3nfcil&ai)K$IBK: 

•5i&&K:«.xf-r y > ^ -ju©iaiig*ipi±s n*© 
•c. ummmc Jk xmrnrntmi^m^mi. s *i £ 
ciKjcoxf-r y>y*-<-ji/**a»«:iiigL/. en 

{ceHLr«K#©Ji^{Cfe**5SAiSn?:<B«T5 c 
[0005] 

W69W«JW«l/J:9fr*WI] L*>t,±ia&Bg&*BK: 

satt3nfc@tt«ite«gK:fiH»Ttt. awitsa6©a«tft 

-;H*±<@|gLftt,>©t?. ai£#BSlli^96KJ:SMI 

isa^oaiflet^^x f-r y > ^* w - ^©iiigtc «fc 0 ig 
ftrr-5ci*s-c#-r. ^©/c«t)*Sl©tlll3l«j«cj:-o-r 
btP SSt)S«eS§g#iSiEK:fm t ^■s*>s^*W5£-r 5 
Ci*J-C#fttJiC^WS*i*.5. 
[0006] $ ft±&-£®i£;m<,CS&$, 3 n/c S«J^SS 

gKj?j-i»rtt. @«iaijrg©eeaiflSftjis^smfii*!ii 
•c* z> t * (c« mmmc * ^^^©aseejiffifctc; d 
/caste Txf-ry>**-f-^#@$£-rs©K:*tu 
aibawe©ss^ftjis*issifii«±-c* * i »<c» 
x?ry>y*<f-JW*ft<BKL&tr»<D-c. attain 
©etgauj6ftjis*isinfii?:giw i-cmtr f- 
r y > y * ^ - jp©0ls*i^iK:#jh u^o^f-ryvy 

•e-©fcfeS«SS*ili«l®i*.® D -5 ^ 
[0007] #&8J!tt. ^-fl:bW^g*WLa«lfiS)K 
©BSfiUKftSS*iS!fl«i«JiT*S*>S^K:J: or * 

f-ry>y*w-ju©isHg. ^iaig*5*()iai3^-i>«fc^« 
bS3 nft:fif3fe© ammm&micK » *±^©iD# ra;® cc 
^*-cft$tv/tfe©-c*o. *^w©^ft^iH«, a 
«i^*s*(c «^ f r y > y * a -)\,tfiu?mmc xzm 

z&mtLx®m?zc£tfitz*u^ct. ao-ai&ia 
fmtztit » i> x f-r y > y * a - ^©nfgft&i 
©s»6ft ©^<bs i ©k««^ a ium&» t itm ft ^ h 

ani6te©ai«6aifp{c^>t^-c©tssj*ix f-r y > ^ * - 
frZftvxmfcmizmiEicB.immicmMz tiz «t ^> cc 
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[0008] 

mmzm®itztcit><&£m ±»©£g&»Hra. # 
xnccfctit*. m*mi<Di»fc w*>wm%*mtez 

#e<k©raK^5^frie^^T > -i -)i<omm io 
oM^at . » B9b&fmmm&z rr > ^ - 

Sbai)K^©^©Jt «c &£«fc9 b« IBM^ oj^*l9;*$iJ» 

B?ga^©sofflj#i3«t«)gyffi^K:«B(riHi^sifl6 
n©^t«K»-r*ir§ax-f-r >f*-r-;t/©ii3Sfti 

BOttM S S6SHK«F©^TM©Jt «c % £ 5 S5iBW<?PJ£ 

3M9:£ mot s c i -r &wm umunamic 

.fcoTifti&iSft*. 20 
[0009] ±£3Mm 1 ©#)£«: <fc*i«\ XfT'J> 
-f-;u©|5l«feftSifiH5»©iaS)Kft©^bJli© 

f7 'J -;u©lH£ftS«c>i«--Sfil«6tt©I^BUK 

n <om b«©Jt**# a twii«6B#©§f mottic & -a «t 5 m 
ommoiticizzzsttimztizox. attaae^tct* 

'J > -V -;u©ISS&Wl±3 n-5«fiS©ti^ 
*\ iSigiflS^tcfeXT-r 'J^^sj-w-^mgftffifc 30 
*hT &»*6te©$Qftteft©£f U&©J*#t# S i 

©»ia*gJK}g*)6rxf-T > -f -n>©[13£fc:«J: 
oTaS£#tcaiiriS)KKJ:&ai»6^©ll«fettia«raEK: 

[ooio] sfc^Bjtc jztuz, ±m<D^mnwm^ 

$«atycj§j£-f'<<. ±IEit^ l ©tilfiS(c8H»T. 85 
fB0-©«iJ®i^lS:Bfi$«^fc^^r«iliimji^{ctbo 
rtsri2Hisi9Sft©^{bfi«c^*iriB^ > ^ 
-;i,©iiKftg©it*vjNS < % & «fc 5 artBBi^Bi^^g 40 

[ooii] -««:. @i&8yfccc«i:sisteis©ia&sa;& 

IHi i'/J\^ (,>©-?. &W)Wiffl%lC BX t^T > A - 

[ooi2] n*a2<DtttiHcj:*ii2. Mmm.^m* 
omtmicm-zxrT <j -f-;uDi!&ag©jt 
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fT y >af*-f -)\>i»Mmtc*l! < HOT* C i *01ih 
[0013] gfc^fSWKifitf. ±8©£gfclSJg£ 

xd*s«jtcsfiw-t<. jhem&B i ©fitoSKSH^r. a 

affiiBX^r ') > W -^©SWSSff *l*ffl 
'J>y*-f-;w©S«6asff*5tfeffi3n/ci#{ctt. 85SE 

j&-©iWOT8ttsiMi^**±u msm-emmm 
©«iriex ?T'jy#m - ^©msftK^str s tu §b 

fg&flfcft ©^{bS©tb*9N @«J»«6^©§fS©tb«: a S 
£9fnEHfe7nK*S^OTSJ:91fttiK3n« (ft* 
^3©»S£)„ 

[0014] M*H3CD*fi«C<fc4-ia. StttMfiifitCX 

<s#{c«fc*^^r'j>^*-f-^©ts*6tftf¥*f«a}sti 

ft©^batc*f-r s ^ 9-r v > a -^©nisftg© 
tbo-c. «s#*iaifl6©am®*sios^n*ffiM-r.5 

[0015] */s^l8(c«ttx«. ±^©±S%SS4 

3amw{cafiST^<. ±iaif3R^ i <Dmmtcm>x. & 
K^tct .5s?iBx?-r >; > ^* -< -^©««eaifP*^tH 
-rs^®4WL> m^*ii^©e»»aifl6*{ca^«:j: 
eiriBx ^ r > y * -f - ^©sflmfpAs^m snfci 
$(c«» Biria^-©*na»#e«itfiBiiJS«6ft©^{batc 
»T SirfBx ') > - Jb©[5|&ftg©fcb#iS« 
0 K 5 <fc 5 prgBIWC6 am^MZfflW? S<fc ^flltS 

sns (iff^]i4©«^) . 

[0016] 13*314 ©fllfiXCCfcfttf. a^^l^DS 

©tb^srwccoto&s^^wasnsw-c. swmm 

y*-f-;b*RF-,/c«fiSCcr^?rtaS-r.2»t&^©fti 

< . aiE^©)R*5-e©^©M«*>6 snbmi&icm * 

f T 'J > y*-/ -^©@4£{c-€-tJ,Ji(±jiSe-c#^ < 
[0017] 

[SSiS^S©^* U>SS8&] ^li?B©-o©»$ 0 

^a§«{c<tn«. ±iBit^ i <om^K.^x. 

»S^©Sfll©Jt«#e«lS9e^©^li©J:b©iS»®[«fc o h 
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[0019] **M<0ffi©— U4MKCfctl 

r y >y# 4 -wms n/cr^wr'^^t 

F£©fHK:i»*&Jv T ^Ufr'j>^>t7 Ftc^t io 

£x^r y > -f-;ucDiillKftjecDJt^3!{t: 
[0020] *$mom<D--o<D&* oomtc *ti 

vgt£U P7^f7';>^t7 h©iEftfl[*0at 20 

Uatttt&tPTX^T y>^>*7 h£0a ( 1/Rvgt 
- 1 ) HK$^-5Citc0:0@SfflRvqt^^-rSJ: 
^mi&ZtiZ (IPS (A4NU) o 
[0 02 1 ] *«IB©ffi©-oo»* U>»«KJ:*i 

^*^-;KO|5HEJ&o«:rs<fc^«Wc§ti-S 30 

«tt5) o 

[0022] U4MWcJ:ti 

*§6 ) „ 40 
[0 02 3] *IW©ffi©-o©#* U»»BW: «fcft 
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*fctt. ^ncDW^S^T^^^^r y>^>^^ h 
KoJt^Ofcf *<fc5tltoS;*ft* (»*oi»««7) o 

[0024] *««cr>ft©-o<0»* tA>MWc <fcft 
tf, JJBBI«3Ii©flljaE«:»(r»r, 

[0025] *isg<DfS(D-o<D»* u>aw<c <tn 

[0026] *»9B<DffiO— o©»* l/OaMK J:tl 
0) . 

[0027] #*eB©ffi©-o©»* i/i«acc j:n 

[0028] 

[0029101 ttWat'^-X^T y > 

[ o o 3 o ] m i . i o flro* i o FRte-eft-en 

MS 1 2 U 1 0 RLRO' 1 0 RRti^-tl 

owii i o fl&o* i o Fm*ai£#&t J: y > 
-/-jh 4©awtcci6SurKttsti&-7 y ^ • r> f 

[0 03 1 ] Xf*7V>##4-frl 4tt7^^f7 
y>^>+7 F 22ASOT7X7 i 7 , ;>^>t7 F 2 

2B(ci0xf-7y> 9^24 tcigi&S^$ 

tlTfct), 7^^7 u 7V>^>t7h2 2AiP7^ 
f^T y > + y F 2 2 B i©B«:«4 f +Jt^KSaB2 

3^/i^$nrc^ 0 a7xf7y>^>t7h22B 
cc»**»a««|2 6CcJ:*)^«7-a^^ F 2 8^HSb 
SSttStir^O; A«7-a^» F 28«mfi*-#3 0 



[0032] iP< LXvv 2 • T>F • V-*>M<Dn 

FL&tf i oi^]M«MRbr&tMrr^ hMft*ffidt 

[0 0 3 3] *ytHK:t«R3tit:c>*C^ % ^-MKBE 
»C07^f7';>^t7 h22 B*HIHrarr* 

2 2 ACDlpjlift&Kfct-r & P7 * *rT «J>^>t7h2 
2B<DleIlE^g(7)J:b^l : 1«C|KWS*S, H^e-£ 
^|ga$tl^CiW:<fcDr vrtTsTT Vl/*/*/*? Y2 

2AtcttLtm#)u:vTxrT'j>#is*7 b2 2B£ 
cntCctonocDx^r y isvu^v boon 

S^gCDtbSrffigKI^HU Xf7';>W-JH4 

©HiSfcK Lttam & l 0 fl&o' l 0 frcd^^cd^ 20 
[0034] ^©Hte^cc»r«, r 9 ^x^r y 

>^^^7 h2 2 AfCttKT*'*;*'f-Ty h 

4 SttftlR h T ^tfcffl-r £ h * -is 3 6 tftfctf 
6ftT*J*K Ci7Xf7»J>^>t7 F2 2 BCCtefgtf 

ft 0 ai t,r^m-r-sai^ft-b>^3 7 awwetir* 

9, cn6<0^>^<DUi*«S^SW8l«S3 8^fi9&3 30 
[0035] Sfctt?fH9»aE3 8 CCli»jSH2>-y 4 0 

* (SW) 44i:0iX>f v rttX^tmiC&Zfr&fr 
i^mn. h^^> 3 > (SP) -fe>1^4 6J:0 

[ 0 0 3 6 ] ffim 1 «cWJ^cc^<S*iTi,>&c»#. IT- 40 
UW»3 8ttt*jBiai9 h (CPU) £y-F* 
>lM*r'J (ROM) t7>yA7^^y^'J (RA 

m) tA&jjtf-bmmtzmb, cn^ra^tto 

3 4. 3 7Rtf h;l/*-fe>1f3 6 »«tl«tim«QffiK 
flSMl/*T£tfcffl-r*o J£«C»»»»-fe>^4 2«^a 
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[0 037] f£S$<DiP < . *?«HPttK3 8 tt&*»i<D 
MUM«S«HttllK:ftftJ:9^7-ax9 h2 8^ 

> -< 1 4 (Dmm.ft&ttctt? zmmtitftv&it 

tufi sntskmsommobtictti **it 2 
[0038] c<d®&, &&tt»tmtcm*tzxrT y 

{HMC*M-**^T "J>y#-f-JH 4<DIsIlteftS<D^f 

siojtw* anMumccft » ^xf7>;>^^ - * 1 

4<Dlil^ftgCC^^IISlieft©^tS<D^M<Dtb(DiM 
[0039] *yta«I^^CC^S3S»)Kft0^tB 

{c*tT £ * f*r y > y* -/ 1 4 ©HKft KoJttt. 
fi»aW{c»c*Ttt*«i«K:ltLr/jN3<, !S*iS« 

sjcswasn, cn^<tDfimji^^c^r^T'Ty 

*i*&*ttc, »«S«tc»t»T^f-Ty>^-f-;n 
4<DHIgCcJ:0^#tteim«^<fcS«M»6^*W» 

[0040] ^/tmT$i«aisis3 8BawHHKc»» 
«x^r y >y*-f--in 4©a«a»f¥3w«ffl$nyti 

OliII£ffiS^»^^a^(D^gllKft(D^bScDJt^^ 

•nrre. 

[004 1 ] Etctt-7-MfflSaE3 8«SI£#tcJ:^^T* 

r y > -r - in 4 co««asiffi*«iu o . ssf^i^ 
cDS«M»jK*ccai<g#ic<i:^x^ry >y*-f-;n 4 

[0042]H*BW;> 9>¥+#9 *X2 4miC 
<fc*«ffi*>Jt, IP^a7^f7'J>^>t7h22B 
CD@SEftSCC»^^»«^(Z>ai«6ft©^bfi<DJt*R sg 

(— S) £0. *irJt^BC§aR2 3©^Jt. BP^T^ 
rtX7TV>#ts+y h2 2A<D®&ftgCC>Cfr&Pr 
^7»;>^>t7 2 2 B<D[pIltoftS<DJ:b*Rvq (pJ 
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[0043] 0 sw= 0 s 
0a=Rvqfls 
0fw=Rsg0a 
= RsqRvg0s 

[0 0 44] <to-C^f7y>^-/-;U 4<DHHEft 

sqRvqr^D, ^^OH^^(D^{bS0 fwK^tT*, 10 
Ts^T y > y^>f-;u 1 4CDH]fE#K0 svXDJtfcJ: 1 / 
(RsqRvg) f3tlfe^Jt"^Hat«2 3 <D=F* 

JtRvgfcfcDT^bT*. 

[0045] ft^x&smmmicfcvzzrT y >y 
4<oiiBgftS0s^»-r^a«eec^aM6ft 
<m<tme fvtommo&ZRi ( 1/2 oa&Dtf) <t 

U cn^^^^^ttpJ^i?g2 3<D@S^l:b^ 
Rvqti*r^i, frMOltRliiTiSOSKCfcOa^n 

S0fv*c»-r^^f*ry>y^>r^n 40501^^0 20 

g2 3(D@S^it^Rvqt<hT-2><t. #rg©JfcR2«T 

ta<D^;2ccj:oa$n^o 

Rl=RsqRvqt ( 1 ) 

R2= \/ (RsqRvqt) (2) 

[0046] B«^+JtR vgt*ilflt-r irtt 

H2 2AK*tT*UTXiry y>^W7 h 2 2 B<DIB 

^fta^swt (=0st) it- zt. nmB&A&edrr 30 

IB<D^3K:i:0^$n$o 
0c= 0a/Rvgt-0a 

= 0a ( 1/Rvqt- 1 ) (3) 

[0 04 7] mtfRsqflU/2 Or&D, j*j(rS$«&(D^ 

f7'J>^t7 h2 2B<DmS£#g0afci:l 00° r 
X^T »J>y*-f-iH 4£>H]S£ftg0sw (= 0 

s) tti o- r&£ 0 JSEorcow^o^+tt^KiBB 40 
2 3©B«=F*ttRvatttl 00/1 0 = 1 or&o, 

tmMfcn&edzi 00 d/io-n = -90- 

^^•7 h22A«:MUn7^f7'J>^t7 H2 2B 

[0048] *^a»t»KKJ:^fii*^oiaareft<c>a 
{bS 0 fwOinffiKfcJto er* *rr >J>^^;H40 

xf7y>^>t7 h 2 2 Bomwt&o a&*?+im 50 
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^SIS2 3*Alt7?W7 y>^> + 7 h22 A 
«ceJiStift^J:5CC«rtiKJ:<. tt-?t;tl*tiaiEmK 

f7 > **-f - Jb 1 4<D0I££PEjLT£ C <h#r * 

[0049]^ e»awe*ccRtt-san6*(Ccfc^x^ 

[005 0 ] &CcB2te«Sftfc:7n-* + ~h*#JB 
-T£ 0 ffi02Cc^3ftfc:7P-* + - h£J:SM9I2H 

[0051] occ»^r»a«6ftds* 

»Stti1tiex<f 9*4 43W*>tt««:*&^5*©«jj( 

3i# . ttSfDIPf f toftfc i S fc «x 7 v zf 3 0 

tr. NMffCDMWVRilKx^ 9 7 1 0 «cjfeft*m»^ 7 

[0052]^f^30 ceK?KBlHim4>r*«* 
WClBIWfMi, 5S«J(l*sff*>tifci»«:»^^ 

4 0^ittfo 

[0053] X7-v74 0icft>x{Zj&&mic£2>X7*T 

y > y* w -jMomtimmnh ~> tc&sfromiw* m *> 

iWrton. aKWflaWfbtifei #CC«Xr- ^ ^7 0 ^ 
«3E«B(l3Wfto4ifci#K:ttx^y^5 0^Jl 

[0054]^f-^50 CCRr «^+JtBra»IB2 3 

©5i^b$ (#atmffii9) <ww»3Wfto*i*. fin^^f- 

1 o fc&v i o FR<D®fcn<DmmefwCDttmtuW) 
mmommoitRiitctj: **ttumm 23^ 

3Hjap$ft*o C<Dli^§fSCDj:bRl43:*iiV<Dit^CCO 

^* < ft « J: 9 «X V RCrt&teft 0 s<£>*£ $ (ciK OX 
[0 05 5] Zr- QlCfcXtZm3t,C9jk2tltc'*V 

-Tisx bfflfflfr-nstcvt^x^y-yfz hftmtfi 
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[0 05 6] x^y^i oiiCifex{zm^\z*mmLK<D 
u«ca>*> s mm&mm<D*m¥- 10-293159^ 

no m^&m^o^m^cxmmm^m^^x^ 

[0057] ^f^80 tCftXteisy h a 

>?4 6 ±v<om^Km^*m&mm*x 10 
ssfflWtftin/ci^K^f^i 1 o^ii^ it 

[00581 ^-^90 CCj^r^attSl^i:^^ 

$fe<D^*nft>nr ^zvtuicximgt.cj: 0 xfr y 
r y > a -jfc 1 4 <Diiiite^pi±T^^nf *?nt 

«^^^^12 0^ii^ ^«^tft)tl/c<?:#tC« 20 
y>^W-;M4a«ffcUftc>J:^ Irf^coiiK^ 
7^7*7 »; * 7 h 2 2 B(DlHl^Sl9 a£E|-<D 

[0059]X7*^ii oec^r«m3iv«:s#l24 

2 3CDgg^J:bRvqt3&5iSSt3tl, X^^^120iC 
1£Xte&MWffittCj:*>UTX<?T 7 h 2 2 B 

©liHfc#g£ 6 at LT_hfa5£3 ^S£o-C|frM(DiP< B 30 

[0060] C<D*§1^I34<J:9 8?*aiK, SS^-tttR 

imMfcifr^xte*nmm<<ctbLxj:z< ttzzsmn 
sn, &mmwj&vmmmmo®ft(£ifr^xt>mmv& 

[008 i]xf>^i 3 0^r«S5^$nyts 
a&^jffluu- ^>*cg^Tg »^$fjffli30^f $ ti . 

Xf-^150 fc^T «^^J:b nJ^g 2 3 (Df B*t 0^ 40 
M^Xf^ 7*100X(il20 K^Tt&SSftfcfB** 
H^ftS 0 & * <fc 5 it oJ^SSg 2 3 tffflffl! $ 

[006 2] *frC^ 3 ?:#IirJtl©Xf-y ^6 0 CC 
[0 06 3] *-rx^^^6 2CC»r«^hiU^TtC 

s# m 6 $ nfc ^ 7 ^ tcati^r £ v 9 ^ o 
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iI^»K^g»$n, Xf-^7*6 6CC^r{3*ii^ 

Taccm*r^*fjtsim^^-*^3o^ffi^$n, cn 
[0 064] #&cia5£#j$LTJd&<Dx^9:/i 3 0 

[00651 ^7^9^132 CCJH>T WTFia<D5£4 Kft 
•3tn7Xf7y>^t7 h2 2BtCO^T^^f(te 

A0 = 0t-0a (4) 

[00661 ^9^134 ccjh>t tmw<DBtm& 

xf^'i 3 6Kjfc^T«&asft{lMA<9itg 
^tXf -^1 3 4^^rji!R3n/cv^^<fcO^ 

&o ^7-;7'l 3 4&CtrH>Tfci:, mSlCfjk^tlXl^ 

SOTTAS < 5 v 9 ^s«$n^ 0 

[0 06 7] $*aS^fSi££0vt«, 08^341 
r (,> £*n < % dHA 0(D^t3 ^S«ffiA (9 oW 

m) r*0, j»^(iMA(9<D^:#$^^l«iA0o<J:O 

iH3ttvh$<, »jKftffiMA(9^or*€>i#«:«or 

[0068] Xf-^^l 3 8CC»t>Ttt*av#»,>K 

$ < ft & <fc 9 v stenttft a 

ti, x^^^i 4 2{c»c»r«TfB©S5<cseora« 
guKftiis e vttm&tm m& e wt (Dim t l xtm 

A0v= 6vt~ 9\f (5) 

{oo69]xf 9^144 icift\,>xim&ftmmmm 

AS vtc£^*ttiUKftStt{Bfi£0 lc?Z>tc&<Dmm 
U^7*^15 0^ o 

[0 0701 K Lxmin<mmmmicj:ti& #nss6 
«K»cc»^f 9^2 ox»3 otcfci,*x&mm%w& 
t>ti. *7~v7b o^c^rxr-r y >^*>f-;n 4 
oipjteH^eswcc^-r^aE^omrtei oflro*i ofr<d 
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WHtf^ti, Xr^'l SOCCfcT ^ttoJ^SS 2 
m<DktR2lcfflW2tiZ>o 

[007 2] ztc&m&te<Px$>~yXkifLm&'&&tpx 
fcztZMx ^^^so^^xn^mmmrt^ 

^^^^9 0K:KTMIi#CcJ:^«jje^f^tf^n 20 

v?\ 10-1 so&mfztiz. 

[0073] ^xm7jk<ommmi&(c^ti^ &&mm 

i&mz 3 zfflwfzc itummmtcKXT 

&1 OFL&tfl 0FR<Da^ft<D^{bS<9l^CDit^@I& 

<DHi&Kft <d^ bs 0 fwoc »-r -5 * f - r y > a - & 30 

1 4©HKftK0s^Jt*ai6»IIBe<OBfaofl:R25C 

[0074] c*ik»u «wicDaii^{c»^^e«ia 

0 {cj^rws^OWf t>n. * ^ » 7 1 0 0 cchh>t=p 
oflccaBE SttfcfS* * ^ l 3 0 R& 1 5 0 5 40 
[0 075] 6f orHm©3U6»»(c <fc4i«, *JSAft 

?Z>c±tj:< iiw«c S 1M»«6^««^ £ c <t * s . 50 



^2002 - 1 2 1 59 
14 

[0076] mfc&mw&^tcm&pgicx 

r^70-l SO^I^f^tl-r^^^^S 0^*6 0 

1 0 FURO* 1 0 FR©»«6ftO^{kfie fWDlt*S#Sttift 
ttfipOWSOit R UC ft & £ 9 ^Jf6J^g£S 2 3 #»l 

[0077] ja6oTH^*IBBWcJ:*i«, Sfegtt 

c <t *w*tt:i»jtr * c £ #r # £ 0 

[0078] *SteB^<D||*^Sfc<fc*ii^ B«¥+Jt 
Rvg«ifi*a««:»c»r ttTOai«ccJtbr/jNS < , 

»sn. &mMm&wm&m<Dwtit f cifri,>xi>mMv 

>W-)H4 < m«K 3 n c 1 4BEut 

«c^-ct, e»a«fetcj:sajffitt©an»6ft<^!fb 

[0079] 3sfcl37K<D^ifSB^K:j:ti«. SiftSI^* 
xt^i32 cesser a^iSfltft <9 tinay^ft e ai 

©«l&Aa3&s»J|t3n, X^-^^l 3 4-1 3 6KSH* 
Tgl^ft<iMA0, KtSCDW»»»a, milVCCJ^GT 

ofu5:^i 0FRbmm2tizc±ic£i)mmfcfte<ifii 
smwmnoticfflmstiz. 

[0080 ] «orias%©W>»»«: SSSIlK 

ftiSKavt^ai«6ft«iiA0«:jSDriKesn, 

(HI a e # 0 r «cc>H 0 te&a>l?(e 1 0 fl^o* 1 0 mt 

o/to mm^&utc ot^»ci^< »E^a»6iiSK: 
[0081] m^mn^mx(ow.mxtiMm(Dim<D 



(9) 

15 

in < mtlCtt? & * A + <h ffi® <L ©KICDJSia^ t < M 
[0 08 2] *fc«^«fiB^#»KHr(Da«6a»6fflI 

iwha < R-immf&ft e ^mwmmn e tt < m io 

[008 3] * ytH^<z«aBB*«:j:n« k a*§ai»s# 
ft*<fc^^s$n*<Dr, BDosMflatiiCcj&Grs 

[0084] *fcH^<Z«JBB«CCj:n«. 

as 0 vttt&jfc^i (i^ a e cd^^t s vmmm a e owi 
o«H«c»^r«. tueftiBSA 00**3 center 
-3£&ct»e*ft*©r, »ttft«SAe 
i^«cci^c^r^i6ft<o^b^ia^tcft*c<t*»* 30 

[0085] *fcH^««JBB«CC g^^ft 

ftfflUA e<D*%z < ft * tconr n^6ft<D^ 
<bwe^ccfto, r ay^ftfflMA e <* kusj 
6 f 5 « j&jfc#aK e vt#-^r& *ti^«:Jt 0 r , 

L l>m&tCWW? Z> C t i$X # 40 
[008 6] »^H^^»»BJB{C<l:tl». @*§&*Sft 

as 0 vtimm v *srsc>« ^^^^^ < ^c-s<fc^^ 

/Ptcfto, ft^xmmtcwtihTmmmtnmmevttfi 
-mx$>z>m&tctt:Lx. (EsawcKtt*mftfta 
«?ai^«i«uooissa^^w*^^<D^«ft 

[0087] t tc®m<Dmsmmc<i:ti&. wmnmm 
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*««rr«ci3Wr*, SfciMttftflSA 00**3 
*io©i#cc@sj»«sftiig0^occ^$n, n» 

[0 088] *ytH^©HSBK885CJ:ti«, S1&&*6<D 
*ll^r*C<!:#r*S 0 

[008 9] «±CC»UT{«s:|B?8€r«FS©IIS6»ffi«: 
5£<**iS*><E>T«ft< % *^<D«HrtK:rffi©«^<D 

[0090] WAtf±aon»jg«tcJM^r«, a«=P 
+JtRvqttifi*»«K»iirtt*m»««:a:or/h3 

iiv^^«i^^<ft*j:^ccft-5ri^^ ss^ 

+JtRvgti3:±*iS«CCM0 WlV^KCUii*^:* < ft 

[0091] *it±m<Dwmf&tcm>x\z, mm** 

ttR vqtfctitLjI v tctbcxajmm $ti*<t^«:ftor 

^/hs<ft*<fc^, aittft«6cc<fc-sa«6*&(D^«6ft(D 
[0092] *iL±M<ommmim\<*x\*. mmm 

>^3fW-JUl 4©@«ftS0sw(D^:#S3&SSgfflK± 
«:ft*<bXxTy>^if>>r-;H 4©0IE3&«IS±3*iS 

[0093] *fe±a©nm«tc»i>r«, giSS^ 

6 swCC»T*SS©IWt 1 0 FLS:^ 1 0 FR<Dg!)JSft<D^ 

^ bs 0 f^itm^nmmommottR kc ft -s 5 
**itBjg:sgE2 3^Sfjtaj$n*<fc^tcftor^*^, 
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[0094] 

K^k: i^fr«j>y*-f - *oniEME<e*rr ssins 
(cttj*> 6 r * ^ r > y * - ;kd@kcc j: ^ r imm 

[0095] SfcttttH 1 <W»flKcj:*i«, MHK 
[0096] *Jdnra2®^KJ:hK. ffi^il^fc: 

n^^ait^ci^-c^, »*3i3©aifis«:j:n«. 
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[(31 ] WW^7-X^T VlstrnJAZfajLtcWftSC 

mm 2titc*&wic <fc &s«vb stt3»i9fe^g(D-o©w 

[ B 2 ] H^&ra»cKtt « Slfr&jre*»D^ >f > 
[03] H^W^»«c»W*/<^-r^h»W^ 
[H4] »i$V<!:^JtoJSEKg<DSaB«^irl:bRt 
[05] H^CD||ft^jB^^Sattt^*Oaoif^^ 
[06] Sffih;^TiS*r^ UtTabiOBOH 
[07] *aVi*iS«ttKvi©IH©BB«*^y^ 

[08] m&n$m& e ± sstui&ft as e vt& <om<o 

1 OFR^l 0RL*"tttt 

1 6 -wmj&* y-*TrTv> 

2 2 B-P7Xf7y>^t/t7 h 
2 3 -**JfcnJ^S6B 

2 8 -/<«7-3Li9 h 

3 4, 3 7-»«ft-fe>-fr 
36- b)l?-k>1? 

38 
40 
42 
44 
46 
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